We hypothesized that a maternal diet greater in MP during the last third of gestation would yield improved offspring growth due to enhanced placental or mammary gland function. Our objective was to determine how MP intake during late gestation affected ewe and offspring performance from birth to weaning in ewes fed diets similar in total energy. In yr 1, maternal dietary treatments were applied at d 100 of gestation, were similar in total energy, and contained 60% of MP requirements (60MP1), 80% of MP requirements (80MP1), and 100% of the MP requirements (100MP1) on a DM basis during late gestation. In yr 2, maternal dietary treatments were similar in total energy and contained 60% of MP requirements (60MP2), 100% of the MP requirements (100MP2), and 140% of MP requirements (140MP2) on a DM basis during late gestation. In yr 1, there was no effect (P ≥ 0.30) of maternal MP restriction on gestation length, lamb birth weight, or milk production of the dam. At lambing, ewe BW (P = 0.02) and BCS (P = 0.01) increased linearly as MP in the diet increased. While there were no differences in lamb BW at birth, lamb weaning BW (P = 0.08) and ADG from birth to weaning (P = 0.10) tended to increase linearly as maternal MP intake increased. In yr 2, maternal BW increased with increased dietary MP. However, there were no significant effects (P ≥ 0.45) of maternal dietary treatment on maternal BCS or lamb birth weight. Moreover, lamb weaning weight and ADG were not influenced by maternal MP levels. These results suggest that ewes maintain and gain BW and BCS when consuming diets similar in total energy with increased MP during late gestation, but the increased MP had minimal effects on lamb performance through weaning.
INTRODUCTION
Poor nutrition during pregnancy may exacerbate the metabolic or physiologic functions of offspring later in life (Barker, 1995) . The most common methods of nutritional manipulation of fetal development are to alter either N or total nutrient intake during gestation. Ewes fed inadequate levels of N during pregnancy mobilized maternal tissue N reserves for mammary gland and conceptus growth albeit at a reduced rate (McNeill et al., 1997) , which may impact lactation and postnatal growth performance. In beef cows, increasing N intake during late gestation when the basal diet may be limiting is a common technique used to maintain dam BW and body condition while promoting offspring postnatal performance (Martin et al., 2007) . Dams that are not supplemented with N during late gestation weigh less immediately before calving compared with cows supplemented with N (Larson et al., 2009 ). These negative impacts on dam performance can also have negative effects on offspring performance, such as reduced birth weights or weaning weights (Larson et al., 2009) . It remains unclear if the responses observed from Martin et al. (2007) and Larson et al. (2009) were due specifically to N provided by the supplement or simply an overall increase in total energy.
Metabolizable protein is defined by the NRC (2007)
as the true protein, which is derived from dietary and microbial protein that is digested postruminally and from which the constituent AA are absorbed from the intestine. We hypothesized that the greater proportion of the diet that is composed of MP would yield improved offspring growth due to enhanced placental or mammary gland function. Therefore, the objectives were to evaluate diets with similar total energy with limiting and adequate levels of MP in yr 1 and limiting, adequate, and excessive levels of MP in yr 2 during late gestation on ewe performance and offspring growth from birth to weaning.
MATERIALS AND METHODS
All procedures were approved by the North Dakota State University Animal Care and Use Committee (number A0921).
Ewes
Year 1. Multiparous western-whiteface ewes (n = 509) were synchronized using controlled intravaginal drug release (CIDR; Eazi-Breed CIDR; Pharmacia and Upjohn Pty Limited, Rydalmere, Australia) devices. The CIDR devices were inserted on d -14 and on d 0, CIDRs were removed and a 5 mL injection of P. G. 600 (Intervet Inc., Millsboro, DE) was administered. On d 0 Rambouillet rams (n = 12) fitted with marking harnesses were introduced to the flock. Breeding marks were observed 3 times per week to determine day of breeding. Expected lambing date was determined by breeding marks. Time of breeding was confirmed when pregnancy was determined via ultrasonography (B-Mode, Aloka SSD-500V; Aloka America, Wallingford, CT) 30 and 60 d after ram introduction. All ewes selected for the project were bred within the first 34 d of the breeding season.
On approximately d 50 of gestation, pregnant ewes (n = 295) were moved to and maintained in a common group pasture at the Hettinger Research Extension Center (Hettinger, ND). On approximately d 90 of gestation, ewes were moved to a total confinement barn and placed into 21 pens (20 pens of 14 ewes/pen and 1 pen of 15 ewes/ pen) and acclimated to low-quality straw (Table 1 ) and the 100MP1 supplement (100% of the MP requirements [as determined by NRC, 2007; Table 2 ]) for 7 d before starting dietary treatments. Ewes were weighed on 2 consecutive days (d 99 and 100 of gestation) before the initiation of treatments. On d 99 of gestation, BCS on a scale of 0 to 5 (0 = extremely emaciated and 5 = obese; Russel, 1984) was recorded for each ewe. On d 100 ± 8 (SD) of gestation, using the average of the initial weights (d 99 and 100 of gestation), ewes were stratified by BW, BCS, age, and expected lambing date to 1 of 3 dietary treatments similar in total energy but varying in MP levels (Table 2 ; n = 7 pens/treatment): 60% of MP requirements (60MP1), 80% of MP requirements (80MP1), and 100% of the MP requirements (100MP1) on a DM basis during late gestation of a ewe carrying twins (NRC, 2007) . On d 100 ± 8 (SD), treatments were initiated. Daily supplement intake was determined using the average body weight of the pen and offered once daily at 0800 h. Daily DMI was determined by the NRC (2007). Ewes were given 1 h to consume the supplement and supplement was always consumed within the hour. After supplement consumption, ewes were offered access to the low-quality forage based on the average ewe BW for each pen so that the predicted MP intake would be achieved. All forage offered was consumed on a daily basis. Body weights and BCS were collected every 14 d throughout the dietary treatment period (d 114, 128, and 142) , and the amount of supplement offered was adjusted due to changes in average body weight per pen. A mineral supplement was provided once per week to allow for 8.5 g•ewe -1 •d -1 consumption (Table 2) . At lambing, BCS and BW were collected on 2 consecutive days on all ewes. Once ewes had lambed, the ewes and lambs were moved to grouping pens and were intermingled between dietary treatments where they were maintained on a lactation ration (Table 1) , which was formulated to meet or exceed nutritional requirements until weaning.
Year 2. Multiparous western-whiteface ewes (n = 229) were managed in a single flock before and during breeding. Twelve Rambouillet rams were fitted with marking harnesses and were introduced to the flock (d 0; 1:20 ram:ewe ratio). On d 17 and 34, breeding marks were recorded, and ewes selected for the experiment were those marked within the first 34 d of breeding.
On d 34, ewes were moved to and maintained in a common group pasture at the Hettinger Research Extension Center. Upon pregnancy confirmation via ultrasonography at d 75, pregnant ewes (n = 169) were selected 1 Ewes were fed fescue straw in each year to minimize MP intake.
2 Ewes were fed a common ration during lactation across all dietary treatments: 28.5% oats, 28.5% haylage, and 42.9% chopped hay.
3 NEm = (0.029 × TDN) -0.29 (Clemson University, 1996) .
and on d 90 of gestation ewes were weighed, stratified by BW, and placed in a total confinement barn (14 ewes/pen) and acclimated to a low quality straw (Table 1 ) and the 100MP2 supplement (100% of the MP requirements) for 7 d before starting dietary treatments. On d 99 of gestation, BCS was determined for all ewes (scale of 0 to 5). On d 100 ± 8 (SD) of gestation, using the average of the initial weights (d 99 and 100 of gestation), ewes were stratified by BW, BCS, age, and expected lambing date to 1 of 3 dietary treatments that were similar in total energy but different in MP levels ( Table 2 ; n = 4 pens/treatment): 60% of MP requirements (60MP2), 100% of the MP requirements (100MP2), and 140% of MP requirements (140MP2) on a DM basis of a ewe carrying twins during late gestation (NRC, 2007) . Dietary treatment application and lambing procedures were similar to yr 1.
Lambs
In both years, lambs were weighed and tagged within 24 h of birth; gender, lambing assistance, and lamb vigor (0 = extremely active and vigorous and 4 = very weak and little movement; Matheson et al., 2011) were recorded. Lambs were moved with the ewes to grouping pens and had ad libitum access to creep pellet (crude fat: 2%, crude fiber: 15%, Ca: 1.5%, P: 0.35%, salt: 1%, Se: 0.2 mg/kg, vitamin A: 1,134 IU/kg, vitamin D: 114 IU/kg, and vitamin E: 2.3 IU/kg) and water before weaning. At 14 d of age all lambs were vaccinated for tetanus and Clostridium perfringens types C and D (CD-T; Bar Vac CD-T; Boehringer Ingelhein, Ridgefield, CT), tails were docked, and ram lambs were castrated. Lambs were weaned at 69 ± 5 d (SD) of age in yr 1 and at 61 ± 12 (SD) d of age in yr 2, vaccinated again for tetanus and Clostridium perfringens types C and D (CD-T; Bar Vac CD-T; Boehringer Ingelhein), and weighed. Once removed from ewes, lambs were moved to feedlot pens and were comingled across maternal dietary treatments.
Weigh-Suckle-Weigh
In yr 1, 3-h milk production was evaluated (Benson et al., 1999) in ewes that gave birth to singletons (60MP1 [n = 15]; 80MP1 [n = 16]; 100MP1 [n = 16]) at an average age of 23 ± 4 (SD) d. After lambs were removed from their ewes for 3 h, lambs were allowed to suckle until satisfied. Once done suckling, lambs were removed from ewes for another 3 h. Thereafter, lambs were weighed, allowed to suckle until lambs were satisfied, and then reweighed.
Laboratory Analysis
In yr 1 and 2, samples of each MP dietary supplement and fescue straw were collected every 7 d throughout the duration of the trial. These samples were dried at 55°C for 48 h using a forced-air oven. Dried samples were ground through a Wiley Mill (Arthur H. Thomas Co., Philadelphia, PA) to pass through a 2 mm screen. Feed samples were composited by month and were analyzed for DM, ash, and N (methods 934.01, 942.05, and 2001.11, respectively; AOAC Int., 2010) . Concentration of NDF was determined as modified by Ankom Technology (Fairport, NY; Van Soest et al., 1991) using an Ankom 200 Fiber Analyzer without sodium sulfite, with amylase, and without ash corrections as sequentials and ADF (Goering and Van Soest, 1970) .
The undegradable intake protein (UIP) content of each MP dietary supplement and fescue straw was determined each year using in situ dry matter digestibility. Approximately 5 g of each supplement and straw was weighed into 6 by 10 cm Dacron bag in duplicate at each time point. Before suspension in the rumen, the samples were soaked in 39°C water for 5 min to remove soluble protein. The bags were then placed in a large nylon netted bag within the rumen of 1 fistulated Holstein steer. The nylon netted bag was connected to the cannula plug via a nylon cord. Samples were incubated in the rumen for 0, 2, 4, 8, 12, 24, 36, 72, 
Statistical Analyses
Year 1. Ewe BW change during gestation, ewe BW change at lambing, ewe BCS change at lambing, ewe gestation length, lamb birth weight per ewe BW at d 100 of gestation, lamb birth weight per ewe BW at d 142 of gestation (final prepartum BW), 3-h milk production, lamb birth BW, lamb ADG from birth to weaning, and lamb weaning BW were analyzed using the MIXED procedure of SAS (SAS Inst. Inc., Cary, NC). The model included the fixed effects of maternal dietary treatment, ewe pen, breeding cycle (d 0 through 17 or d 18 through 34), and all possible interactions. Gender and birth type (singletons or twins) were included as fixed effects for the lamb growth parameters. The random effect was the interaction between ewe pen, dietary treatment, and breeding cycle. Ewe pen served as the experimental unit (n = 7 per treatment). Repeated measures analysis was performed for ewe BW (compound symmetry) and BCS (antedependence) to determine differences within each 14 d weight period. The GLIM-MIX procedure of SAS was used to analyze the percentage of males born within each treatment, percentage of twins born within each treatment, percentage of assisted births within each treatment, and the percentage of lambs requiring treatment for illness at birth. If the interaction was found to be clearly not significant (P > 0.30), it was removed from the model. Significance was set at P ≤ 0.05 and tendencies at P ≤ 0.10.
Year 2. Analysis of ewe performance and offspring performance from birth to weaning were previously discussed in yr 1. All parameters analyzed were similar except gestation length and 3-h milk production, which were not evaluated in year 2. The model included the fixed effects of maternal dietary treatment, ewe pen, breeding cycle (d 0 through 17 or d 18 through 34), and all possible interactions. The random effect was the interaction between ewe pen, dietary treatment, and breeding cycle. Pen served as the experimental unit (n = 4 per treatment). Repeated measures analysis was performed for ewe BW (antedependence) and BCS (autoregressive) to determine differences within each 14 d weight period. Interactions, means separation, and significance were similar to yr 1.
RESULTS

Ewes
Year 1. There was a treatment × day effect (P < 0.001; Fig. 1 ) for ewe BW during late gestation. At d 114 and 142 of gestation the 60MP1 ewes weighed less (P ≤ 0.02) than the 100MP1 ewes. Ewe BW at lambing increased linearly (P = 0.02) as dietary MP increased (Table 3) . Moreover, ewe BW change (kg and % of initial BW) increased linearly (P ≤ 0.01) throughout gestation as dietary MP increased (Table 3) . When BW was measured after lambing and compared with d 100 (i.e., initiation of treatments), there was no effect (P ≥ 0.16) of maternal treatment. While ewes were similar in BCS at the beginning of the experiment, by lambing, BCS and BCS change from initiation of treatment to lambing increased linearly (P = 0.01; Table 3) as dietary MP increased. Gestation length was not impacted by maternal dietary MP treatment.
Year 2. Similar to yr 1, there was a treatment × day differences detected (P < 0.001) for ewe BW during gestation although, on separation of the means, no significant (P > 0.05; Fig. 2 ) differences were observed. Ewe BW at lambing increased linearly (P = 0.02) as dietary MP increased (Table 4) . Moreover, ewe BW change (kg and % of initial BW) increased linearly (P ≤ 0.01) throughout gestation as dietary MP increased (Table 4 ). When BW was measured after lambing and compared with d 100 (i.e., initiation of treatments), there was no effect (P ≥ 0.26) of maternal treatment. Maternal MP supplementation did not affect BCS throughout the treatment period, at lambing, or the change in BCS (Table 4) .
Lambs
Year 1. Offspring performance, health, and gender results are presented in Table 5 . There were no effects (P ≥ 0.13; Table 5 ) of maternal dietary MP treatment on lamb birth weight, 3-h milk production, percentage BW growth from birth to weaning, percentage of twins, percentage of males, percentage of assisted births within each treatment, and the percentage of lambs requiring treatment for illness at birth. There were differences observed in birth weight due to gender and birth type. The male offspring weighed more (P = 0.004; 4.7 vs. 4.5 kg) at birth than the female offspring. Singletons weighed more (P < 0.001; 5.1 vs. 4.0 kg) at birth than twins, regardless of maternal dietary treatment. Weaning BW (P = 0.08) and ADG from birth to weaning (P = 0.10) tended to increase linearly as MP increased in the ewe diet. Similar to birth weight, singletons weighed more (P = 0.03; 19.5 vs. 17.9 kg) at weaning than twins. There was no treatment × birth type (P ≥ 0.44; data not shown) or treatment (P ≥ 0.22) effect for lamb birth weight per unit initial or final ewe BW. However, there was a birth type effect for both lamb birth weight per unit initial (P < 0.001; 124.0 vs. 85.3 g birth weight/kg ewe final BW) and final (P < 0.001; 109.3 vs. 75.5 g birth weight/kg ewe final BW) ewe BW, with twin lambs having greater birth weight per unit ewe BW compared with singletons. 2 Greatest SEM presented (n = 7).
3 P-value for linear and quadratic effects of increasing MP concentrations.
4 Ewe BW and BCS measured within 24 h after parturition. NRC (2007) . Treatments: 60MP2 = 60MP2: 60% of MP requirements; 100MP2 = 100% of MP requirements; 140MP1 = 140% of MP requirements.
2 Greatest SEM presented (n = 4).
3 P-value for linear and quadratic effects of increasing MP concentrations. 4 Ewe BW and BCS measured within 24 h after parturition.
5 Percentage BW change from initial BW (d 100 of gestation) to BW immediately postpartum. 6 Change in ewe BCS from the initial BCS (d 100 of gestation) to the BCS immediately postpartum.
Year 2. Offspring performance, health, and gender results are presented in Table 6 . There were no effects (P ≥ 0.11; Table 6 ) of maternal dietary treatment on lamb birth BW, weaning BW, age at weaning, percentage BW growth from birth to weaning, ADG from birth to weaning, percentage of twins, percentage of males, percentage of assisted births within each treatment, and the percentage of lambs requiring treatment for illness at birth. Similar to yr 1, males (P = 0.02; 4.8 vs. 4.6 kg) and singletons (P < 0.001; 5.1 vs. 4.2 kg) were heavier at birth compared with females and twins, respectively. Singletons were also heavier (P = 0.03; 16.5 vs. 15.5 kg) at weaning compared with twins. There was a treatment × gender interaction (P = 0.04) for ADG from birth to weaning. Ewe lambs from the 100MP2 ewes had increased (P = 0.02) ADG from birth to weaning compared with the lambs from 140MP2 ewes. Regardless of maternal dietary treatment, singletons (P = 0.03) and males (P = 0.05) had increased ADG from birth to weaning compared with twins and females, respectively. There was no treatment × birth type interaction (P ≥ 0.44; data not shown) or treatment (P ≥ 0.63) observed for lamb birth weight per unit initial and final ewe BW. As expected, twins had increased birth weight per unit initial (P < 0.001; 119.0 vs. 84.7 g birth weight/kg ewe final BW) and final (P < 0.001; 107.7 vs.
75.9 g birth weight/kg ewe final BW) ewe BW compared with singletons.
DISCUSSION
We reject our hypothesis that greater MP intake would yield improved offspring growth through weaning. Our results suggest that increased maternal MP intake may positively impact the ewe without altering offspring performance from birth to weaning. Therefore, offspring of ewes from the 100 and 140% MP treatments may not have had improved growth compared with their MP restricted counterparts through weaning.
Nutrient demands are greater during late gestation due to the rapid growth of fetus and when others have supplemented CP, dam BW and BCS increased (Bohnert et al., 2002; Stalker et al., 2006 ). In the current study, all ewes gained BW during the last third of gestation, but by d 114 of gestation, increased MP intake at or above requirements increased the weight gain of those ewes. While restriction of MP resulted in a decreased BCS near parturition, increasing MP requirements to 140% did not alter BCS. Similarly, others have demonstrated that ewes maintain body condition with adequate or supplemental CP in late gestation ewe diets (McNeill et al., 1997) . 2 Greatest SEM presented (n = 7). 3 P-value for linear and quadratic effects of increasing MP concentrations.
4 Three hour milk production was evaluated (Benson et al., 1999) using ewes that gave birth to singletons (60MP1: n = 15; 80MP1 and 100MP1: n = 16) at an average 23 ± 4 (SD) d of age.
5 Percentage BW change from birth to weaning.
6 ADG calculated: (weight at birth, kg -weight at weaning)/age at weaning.
7 Birth type = percentage of twins born within each treatment.
8 Gender = percentage of males born within each treatment.
9 Ease of birth = percentage of assisted births within each treatment.
10 Morbidity at birth = percentage of lambs requiring treatment for illness at birth.
Contrary to our results, Larson et al. (2009) observed an increase in precalving BW and BCS in cows that were supplemented with CP during late gestation compared with their unsupplemented counterparts. Cows grazed either upland range or corn residue when receiving the CP supplement, but intake of the basal forage and supplement was not evaluated by Larson et al. (2009) ; therefore, we cannot determine if the CP requirements were met in the study. However, the supplementation strategies by Larson et al. (2009) would have provided supplemental CP beyond what was provided by the basal forage, thereby increasing the supplemental N to both the pregnant cow and the fetus. Additionally, cows supplemented with CP to meet requirements during the last 78 d of gestation had increased BW at both preand postcalving compared with those cows that were not supplemented (Bohnert et al., 2002) . These studies suggest that increasing CP intake during late gestation enhances dam performance and minimizes the mobilization of dam body reserves to maintain fetal growth. Moreover, Anthony et al. (1986) demonstrated that cows limited to 81% of CP requirements during late gestation had reduced weight gains and reduced prepartum BW compared with cows supplemented at 141% of CP requirements. This previous research suggests that total caloric intake during gestation may be more crucial than focusing specifically on MP. Although there were no differences in yr 2 of the current study, all ewes gained weight during late gestation. It appears that restriction of MP to 60% of requirements provided sufficient N for the dam to maintain her BW and provide for adequate fetal growth, as indicated by birth weight. In both years of the current experiment, a greater loss in BCS was expected during gestation due to the MP restriction to 60% of requirements. In yr 1, the restricted ewes had a numerical reduction in BCS during gestation, which may indicate a mobilization of ewe body reserves to maintain fetal growth. The reduction in yr 1 from initial BCS to lambing BCS also suggests that body reserves were mobilized for the increased energy required for parturition. These changes suggest the 60MP1 and 80MP1 ewes were using body reserves to maintain pregnancy and fetal growth during the supplementation period even though ewe BW continued to increase. However, in yr 2, these results were not replicated. The differences in BCS results between yr 1 and 2 could be due to ewes in yr 2 being in improved condition before the start of treatments compared with yr 1 and the greater variation in BCS in yr 1 than in yr 2. McNeill et al. (1997) demonstrated that ewes receiving low CP during late gestation weighed less near term and had lost more condition that adequately or supplemented CP treatments. The loss in BCS observed during pregnancy is best explained by Naismith and Morgan (1976) and Robinson (1986) who stated that during early pregnancy dams are in an anabolic phase followed by a catabolic phase during late pregnancy. Naismith and Morgan (1976) concluded that protein is stored during early pregnancy to sustain fetal growth and development during late pregnancy. Therefore, ewes consuming restricted MP may have begun to mobilize protein stores to provide sufficient nutrients to the fetus. Additionally, Robinson (1986) discussed the loss of stored lipid throughout the whole of pregnancy to provide energy for the growing fetal demands. The current results suggest that providing MP at requirements during late gestation may allow the ewe to minimize the mobilization of body reserves while maintaining fetal growth and development.
When dams are supplemented with CP during late gestation, gestation length may be decreased. Funston et al. (2010) observed a 4 d reduction in gestation length in grazing cows that were supplemented with CP during the last third of gestation. Moreover, Stalker et al. (2006) noted that CP supplemented cows had calves that were born 3 d earlier than their unsupplemented counterparts. Non-CP supplemented and grazing winter range cows calved 5 d later than those cows that were supplemented NRC (2007) . Treatments: 60MP2 = 60% of MP requirements; 100MP2 = 100% of MP requirements; 140MP1 = 140% of MP requirements.
3 P-value for linear and quadratic effects of increasing MP concentrations. 4 Percentage BW change from birth to weaning.
5 ADG calculated: (weight at birth, kg -weight at weaning)/age at weaning.
6 Birth type = percentage of twins born within each treatment.
7 Gender = percentage of males born within each treatment.
8 Ease of birth = percentage of assisted births within each treatment.
9 Morbidity at birth = percentage of lambs requiring treatment for illness at birth.
with CP and grazing corn residue during late gestation (Larson et al., 2009) . Each of these studies suggests that increasing maternal CP intake by supplementation while grazing during late gestation may reduce gestation length, and this could be due to an increase in fetal development during the supplementation period. This is contrary to the results observed in yr 1 of the current study, in which there was no difference in gestation length due to the MP intake of the dam during late gestation. Similar to our results, Amanlou et al. (2011) reported that gestation length was not altered by maternal MP supplementation in ewes during late gestation. Gestation length could not be measured accurately in yr 2 due to the lack of breeding mark observations on a daily basis. The current results suggest that MP intake may not alter ewe gestation length. Alterations in ewe BW and BCS during late gestation due to MP intake may alter offspring birth weights. Similar to our results, Anthony et al. (1986) did not observe any effects on calf birth weight when dams were fed at 81 or 141% of CP requirements during late gestation (89 d before parturition). Similarly, calf birth weight was not affected when cows were supplemented with CP during the last 78 d of gestation compared with calves born to cows that were not supplemented with CP (Bond and Wiltbank, 1970) , suggesting that protein intake during late gestation may not alter birth weights. Moreover, Amanlou et al. (2011) also observed no effects of maternal MP supplementation on lamb birth weight. McNeill et al. (1997) suggested that ewes consuming a low CP diet (81 g/d) were more efficient than ewes consuming a high CP diet (215 g/d), which was attributed to increased efficiency in the recycling of urea and a reduction in hepatic catabolism of AA. This increased efficiency may have provided sufficient N to the fetus to maintain rapid growth during late gestation, which resulted in similar birth weights of lambs across all treatments. Contrary to the results in both years of the current study, Larson et al. (2009) observed a tendency for increased birth weights in calves from cows supplemented with CP during late gestation. Ocak et al. (2005) also observed an increase in lamb birth weight in ewes fed 140% of the CP requirement during late gestation. In the current study, both singleton and twin bearing ewes were used and a birth type effect was observed. The birth type effect was expected as twins would encompass more of the ewe BW than a singleton lamb. Overall, our results suggest that birth weight may not be negatively impacted by maternal MP restriction.
The ovine mammary system develops primarily during late gestation, with very little growth occurring during lactation (Anderson, 1975) . Therefore, late gestation nutrition has the potential to impact mammary development and production. Although milk production was not measured, McNeill et al. (1997) observed that ewes fed a medium CP diet (141 g/d) had increased mammary gland weight and N accretion compared with low CP (81 g/d) fed ewes. However, Larson et al. (2009) observed no effects of CP supplementation during late gestation on milk production in beef cows, which was similar to our results in yr 1. Wang et al. (2007) observed a linear increase in milk production of dairy cows as MP in the diet was increased linearly from 8.2 to 10.3% MP (% of DM). Additionally, Amanlou et al. (2011) observed a tendency for increased colostrum yield with increased MP supplementation at 114 and 124% of requirements. The MP absorbed by the dam may have been shuttled to the mammary gland to enhance colostrum production. Ewes consuming increased MP during late gestation had increased protein, fat, and solids-not-fat (substances other than butterfat and water) in colostrum (Amanlou et al., 2011) , which may have improved colostrum quality. When cows were supplemented immediately postpartum with either 100 or 150% of CP requirements and either high or low escape CP, there was no effect on milk yield (Rusche et al., 1993) . Anderson (1975) determined that the greatest mammary gland growth and development occurs during pregnancy, with protein and dried fat-free tissue being reduced during the first 5 d of lactation compared with late pregnancy. While there is substantial data indicating that maternal nutrition during gestation impacts colostrum quality and quantity, more work needs to be done to determine how influential gestational dietary plane is on milk performance.
Average daily gain of lambs from birth to weaning has also been positively affected by maternal nutrition during late gestation. Improvement in ADG may be partly explained by an alteration in the milk components of dams fed increased MP during late gestation or a change in the ability of the offspring to process what it consumes. Calves born to cows supplemented with CP during late gestation had increased ADG from birth to weaning compared with those calves born to unsupplemented cows (Stalker et al., 2006) . Average daily gain may have been improved by increased milk production in the dams, but milk production was not measured by Stalker et al. (2006) . Increased milk production may not be the only factor influencing calf ADG; cows grazed improved meadow pasture or hay before breeding (Stalker et al., 2006) , which may have altered calf ADG. However, Larson et al. (2009) did evaluate milk production, which was not altered by CP supplementation. Therefore, the increased ADG observed by Stalker et al. (2006) may have been due to improved grazing pastures or colostrum quality. The results of our experiment suggest that ADG from birth to weaning may not be influenced by maternal MP intake during late gestation, especially when milk production is not affected. However, while our trials cannot be compared across years as milk production was not measured in yr 2, the lower BCS of the ewes in yr 1 may have resulted in decreased milk production compared with yr 2, thereby causing a marginal increase in ADG for yr 1 as MP increased in the ewe diets.
In yr 1, weaning BW of lambs tended to increase as MP increased in the diet, but weaning BW was not altered by maternal MP intake in yr 2. Similar to the results observed in yr 2, calf weaning weights were not influenced by maternal total nutrient restriction during early gestation (Long et al., 2010) . Additionally, Martin et al. (2007) observed similar weaning weights between calves from both CP supplemented and unsupplemented cows. Similar to the tendency observed in yr 1, cows that were maintained on winter range and were not supplemented with CP had heifers with reduced adjusted weaning weights compared with those that were supplemented with CP or grazed corn residue (Funston et al., 2010) . Calves born to cows that were supplemented with CP during late gestation were heavier at weaning than calves born to cows that were not supplemented (Stalker et al., 2006) . However, Amanlou et al. (2011) observed no effects of maternal MP supplementation (114 and 124% of MP requirements) on lamb weaning BW. Although there was a tendency for weaning weights to be linearly increased as MP in the diet increased, this tendency was not observed in yr 2. However, there was a numerical linear increase in the weaning weights as MP in the diet increased. The current results suggest that weaning weights may be reduced in lambs born to dams fed less than required MP, but feeding above MP requirements during late gestation may not improve weaning weights of lambs. This response likely is affected by initial ewe BCS, with ewes having a lower BCS likely being more positively impacted by increasing MP concentration in the diet.
Implications
These results suggest that dam performance can be positively impacted by supplementing MP at or above requirements by maintaining dam BW and BCS during late gestation. However, milk production was not significantly altered by maternal MP intake during late gestation. Restricting MP during late gestation may not negatively impact lamb birth weights but may reduce weaning weights especially when ewes are below a BCS of 3. However, supplementing above MP requirements during late gestation will likely improve weaning weights. The results of the current study suggest that supplementing MP during late gestation may be used to improve dam performance from late gestation to weaning but may have marginal effects on lamb growth from lambing to weaning. Feeding ewes diets similar in total energy with an increased proportion as MP does not result in any benefits of increased birth weights or milk production; sufficient MP is needed to maintain dam BW and BCS to maintain offspring growth and performance through weaning.
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